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(57) ABSTRACT 

The components of an adjustable light fixture mounting 
assembly are secured during adjustment of a light in a 
lighting system. A knuckle joint with a locking taper secures 
an upper knuckle half to a lower knuckle half. The locking 
taper secures the adjustment of the knuckle halves, even if 
the knuckle screw becomes loosened. In a further embodi 
ment, an O-ring seal between a double locking taper seals 
the knuckle joint from moisture. A rotating locking clamp 
secures the lower knuckle half to a nipple with a reverse 
taper on both the lower knuckle half and the nipple, while 
allowing rotation of the lower knuckle half with respect to 
the nipple. Stop pins in the lower knuckle and nipple 
cooperate with an interior profile of the rotating locking 
clamp to allow 360 degrees rotation of the lower knuckle 
half with respect to the nipple. 

8 Claims, 4 Drawing Sheets 
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1. 

ADJUSTABLE LIGHT FIXTURE MOUNTING 
ASSEMBLY 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

The present application is a Division of U.S. patent 
application Ser. No. 10/442,904, filed on May 21, 2003 now 
U.S. Pat. No. 6,966,679. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

Not applicable. 

REFERENCE TO MICROFICHEAPPENDIX 

Not applicable. 

FIELD OF THE INVENTION 

The present invention relates generally to devices for 
mounting a light in a lighting system, and more particularly 
to a light fixture mounting assembly that secures the com 
ponents of the assembly after adjustment. 

BACKGROUND OF THE INVENTION 

Outdoor lighting systems use light fixtures that aim a 
lamp in a desired direction and are generally intended to 
keep moisture from the electrical wiring running through the 
light fixture. The lamp, such as a spotlight or flood light, is 
aimed to illuminate a particular area. Light fixture mounting 
assemblies for Such applications typically include adjustable 
connections that allow the user to aim the light when the 
light fixture is installed, and various seals to keep moisture 
out of the light fixture. 
A knuckle joint between the lamp and a mounting mem 

ber of the light fixture mounting assembly is often used to 
allow limited rotation of the lamp about the knuckle joint. 
Rotation in this plane is commonly referred to as “vertical 
adjustment, although this designation is used only for con 
venient discussion, and does not necessarily represent rota 
tion of the light in a vertical direction. One type of knuckle 
joint uses locking teeth or serrations on opposing faces of the 
knuckle joint halves. A screw through the axis of the knuckle 
joint holds the opposing locking teeth together once the light 
fixture has been aimed and the screw has been tightened. 
Unfortunately, the locking teeth provide only step-wise 
adjustment, and the Screw must be loosened to provide 
sufficient clearance to rotate the teeth past each other when 
aiming the light fixture. The exact aiming of the light fixture 
is not apparent until the screw holding the knuckle joint 
halves together has been re-tightened. Precise aiming of a 
light fixture with a serrated knuckle joint can involve 
multiple iterations, and is often done using two persons. 

Other types of light fixtures provide tapers on the mating 
halves of the knuckle joint. One type of light fixture provides 
a tapered post on one half of the knuckle joint that mates 
with a tapered hole in the other half of the knuckle joint. The 
locking screw is tightened to hold the tapered parts together. 
Loosening the locking screw allows the knuckle joint to 
smoothly rotate for aiming the light fixture. However, the 
tapered post has a relatively long taper at a typical taper 
angle of about 7-8 degrees. The long taper results in a thick 
knuckle joint, which is undesirable when using this type of 
knuckle joint with smaller light fixtures. 
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2 
Another disadvantage of this design is that the wireway 

for the electrical wiring goes around the tapered post. Thus, 
the inner diameter of the wireway through the knuckle joint 
includes the tapered post. Rotating the knuckle can strain the 
wiring because the wiring wraps around the tapered post. 

Another type of light fixture has a tapered structure 
between the faces of the knuckle halves outside (i.e. beyond 
the outer diameter) of the wireway. A ridge with a tapered 
face is formed on one knuckle half, and a groove with a 
tapered face is formed on the other knuckle half. The tapered 
face of the ridge mates with the tapered face of the groove. 
The tapered structure provides friction to hold the knuckle 
halves together when the locking screw is tight. This light 
fixture avoids Straining the wiring around a thick central post 
when aiming the light fixture, but the tapered structure 
provides relatively little contact area. The fixture can come 
out of alignment if the locking screw is not sufficiently tight. 

Unfortunately, if the locking screw of any of the above 
light fixtures loosens, the knuckle joint might rotate if even 
modest torque is applied, resulting in the light fixture 
coming out of alignment. The locking screw is particularly 
likely to loosen in applications where the light fixture is 
Subject to vibration. For example, light fixtures near or on a 
ride at an amusement park, or adjacent to a cobblestone 
street, experience vibration that can loosen the locking 
screw. Similarly, Some lamps are fairly heavy, and Subject 
ing the light fixture to vibration might also provide sufficient 
torque on the loosened knuckle joint to cause the lamp to 
come out of alignment. Thus, it is desirable to provide a 
lighting fixture that more securely maintains its alignment, 
and is less Susceptible to misalignment if the locking screw 
loosens. 

In addition to allowing adjustment in the vertical direc 
tion, many light fixtures also allow rotational adjustment in 
the horizontal direction. “Horizontal adjustment commonly 
refers to rotating the lamp about an axis that is orthogonal to 
the axis of the knuckle joint. Some light fixtures are hori 
Zontally adjusted by loosening a locking nut that holds the 
light mounting assembly to a mounting Surface or outlet box, 
rotating the assembly, and tightening the locking nut. Access 
to the locking nut is typically behind the mounting Surface 
or inside the outlet box, which makes horizontal adjustment 
difficult. This approach to horizontal adjustment is also 
trial-and-error, as the installer cannot view the aim of the 
light fixture until after the locking nut has been tightened and 
the light fixture is secured to the mounting Surface or outlet 
box. 

Another approach to horizontal adjustment uses a 
threaded stud that is secured to a mounting Surface or outlet 
box. The stud is rotatably coupled to a base member of the 
light fixture. When the light fixture is horizontally rotated to 
the desired alignment, a set screw in the base member is 
tightened against the stud. However, the set screw has a 
limited contact area and tends to damage the finish, or even 
gouge, the Surface of the stud. As with the locking screw of 
the knuckle joints, the set screw can loosen from a variety 
of causes, such as vibration. A slight loosening can allow the 
light fixture to come out of alignment. If the set screw is 
Sufficiently loosened or removed, such as by a careless 
maintenance worker, the base member can fall away from 
the stud. Although the electrical wiring provides some 
attachment of the light fixture to its mounting Surface, many 
light fixtures are quite heavy and the wiring might not hold 
the light fixture. Dropping the light fixture could damage the 
light fixture and cause injuries. Therefore, it is desirable to 
provide convenient, safe horizontal adjustment of light 
fixtures. 
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Horizontal adjustment techniques typically include some 
sort of device that limits rotating the light fixture to about 
one revolution with respect to the base. This is a safety 
requirement for many applications, and avoids undue strain 
on the wiring that might otherwise result from repeatedly 
wrapping or twisting the wiring. Some light fixtures include 
a stop member on the Stud that interacts with a stop member 
on the base member to limit horizontal rotation to less than 
360 degrees. However, there is a “dead spot in the aiming 
pattern of the light fixture that occurs because of the thick 
ness of at least one of the stop members. It is further 
desirable to provide horizontal adjustment through at least 
360 degrees. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a simplified side view of a light fixture 
mounting assembly with a threaded lower member accord 
ing to an embodiment of the present invention. 

FIG. 1B is a simplified cross section of a knuckle joint 
with a self-locking double taper structure in accordance with 
an embodiment of the present invention. 

FIG. 1C is a simplified cross section of a knuckle joint 
with a self-locking taper structure and O-ring seal according 
to another embodiment of the invention. 

FIG. 1D illustrates a portion of FIG. 1B with the groove 
and ridge spaced apart to better illustrate the first and second 
groove and ridge Surfaces. 

FIG. 2A is a simplified cross section of a light fixture 
mounting assembly with a clamp according to another 
embodiment of the present invention. 

FIG. 2B is a cross section of the clamp taken through 
section line A A in FIG. 2A showing the interior profile of 
the clamp. 

FIG. 2C is a perspective exploded view of the light fixture 
mounting assembly of FIG. 2A. 

FIG. 3 is a cross section of a portion of the light fixture 
mounting assembly of FIG. 2A illustrating reverse tapers. 

DETAILED DESCRIPTION OF THE 
INVENTION 

I. Exemplary Light Fixture Mounting Assemblies 
FIG. 1A is a side view of light fixture mounting assembly 

10 with threaded lower member 12 according to an embodi 
ment of the present invention. Threaded lower member 12 is 
attached to mounting Surface 14 (shown as dashed lines) 
with locking nut 16. O-ring 17 forms a seal between lower 
member 12 and mounting Surface 14. Mounting Surface 14 
could be the cover of an outlet box or a panel, for example. 

Electrical wires 18 extend through wireways (not shown 
in FIG. 1A) in lamp fixture mounting assembly 10 to provide 
electrical power to a lamp (not shown) that can be attached 
to body 20 of upper member 22. Body 20 can be any of 
several shapes and configurations depending on the type of 
lamp that is intended to be used with light fixture mounting 
assembly 10. 

Upper member 22 is rotatably attached to lower member 
12 through knuckle joint 24. Knuckle joint 24 includes a 
self-locking taper structure (see FIGS. 1B, 1C, ref. nums. 28, 
28") that secures upper member 22 to lower member 12 when 
locking screw 26 is tightened, and remains secured, even if 
locking screw 26 is loosened or removed, until the taper lock 
is broken. The taper lock is typically broken by tapping 
upper member 22 with a mallet, or by twisting upper 
member 22 out of the plane of lower member 12. In one 
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4 
embodiment, the taper angle of the self-locking taper struc 
ture is less than 7 degrees. In another embodiment, the taper 
angle is between about 6 degrees and about 3 degrees. In a 
particular embodiment, the taper angle is about 3 degrees. 

FIG. 1B is a simplified cross section of a knuckle joint 24 
with self-locking double taper structure 28 in accordance 
with an embodiment of the present invention. Self-locking 
double taper structure 28 includes a double-tapered ridge 30 
on upper member 22 that corresponds to a double-tapered 
groove 32 in lower member 12. Ridge 30, see FIG. 1D, 
includes first and second radially spaced apart ridge Surfaces 
30A, 30B while groove 32 is bounded by first and second 
radially spaced apart groove Surfaces 32A, 32B. It is gen 
erally desirable that the mating faces of self-locking double 
taper structure 28 be located as far from axis 25 as practical 
to optimize the locking force(s) obtained from self-locking 
double taper structure 28. In an alternative embodiment, a 
double-tapered groove is formed in the upper member and 
the double-tapered ridge is formed on the lower member. 
Each face of double-tapered ridge 30 is formed at a self 
locking taper angle of between 3 degrees and 6 degrees 
(from axis 25 of knuckle joint 24), and each face is typically, 
but not necessarily, at the same angle. The angle shown is 
exaggerated for purposes of illustration. 
When locking screw 26 is tightened, double-tapered ridge 

30 is pressed into double-tapered groove 32 and upper 
member 22 is locked in position relative to lower member 
12. Self-locking double taper structure 28 holds the angle of 
upper member 20 to lower member 12 even if locking screw 
26 is loosened or removed. Alternatively, the self-locking 
taper structure may be a single-taper structure or a triple- or 
other multiple-taper structure. 

However, a double taper structure provides more contact 
area between the taper faces than a single taper structure of 
similar height (measured along the axis of rotation of the 
knuckle joint) and taper angle. Having more contact area 
between the taper faces more securely holds the knuckle 
joint in the desired configuration after tightening the locking 
screw. In other words, a greater torque would have to be 
applied to knock the lamp out of alignment. A double taper 
structure is particularly desirable in a small light fixture (e.g. 
a light fixture having an outer diameter of lower member 12 
of not more than one inch) because a single taper structure 
with sufficient height to provide the desired locking force 
might not fit within the available section without unduly 
constricting the wireway(s). 
A wireway 34 in lower member 12 allows the electrical 

wiring (not shown) to pass around locking screw 26 and into 
wireway 36 in upper member 22. The electrical wiring does 
not have to wrap around self-locking double taper structure 
28, but only the relatively thin locking screw 26, putting less 
strain on the electrical wiring when knuckle joint 24 is 
rotated. Having self-locking double taper structure 28 out 
side of wireway 35 of knuckle joint 24 also helps to exclude 
water from entering the wireways. 

FIG. 1C is a cross section of knuckle joint 24' with O-ring 
38 according to another embodiment of the invention. 
O-ring 38 helps to further exclude water from entering the 
wireways 34, 36, particularly in conjunction with self 
locking double taper structure 28. Self-locking double taper 
structure 28 includes double-tapered groove 32 in lower 
member 12. Double-tapered ridge 40, 40' with taper faces 
41, 41' on upper member 22 includes a slot 42 for O-ring 38 
that seals against double-tapered groove 32' in lower mem 
ber 12. Alternatively, double tapered ridge 40, 40' could be 
considered two concentric single-tapered ridges with an 
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intervening O-ring slot, or the ridge(s) could be formed on 
the lower member, and the groove in the upper member. 

Locking screw 26 is screwed into a blind hole 44. 
Providing a blind hole, rather than a through hole, prevents 
moisture from entering the end of locking screw 26. Locking 
screw 26 provides a clamping force against Self-locking 
double taper structure 28' that secures knuckle joint 24' when 
locking screw 26 is tightened. However, unlike knuckle 
joints with non-locking tapers, knuckle joint 24' remains 
secure, i.e. will not easily rotate, even if locking screw 26 
becomes loose, unless the taper lock is broken. When 
installing the light fixture mounting assembly, locking screw 
26 is typically tightened just enough to allow rotating upper 
member 22 about knuckle joint 24 to aim the light while 
holding the position of upper member 22 during aiming. 
After the light fixture mounting assembly is adjusted to the 
desired aim point, locking screw 26 is further tightened to 
lock self-locking double taper structure 28'. 

After self-locking double taper structure 28' is locked, 
knuckle joint 24' retains its alignment, even if locking screw 
26 becomes loose. Similarly, when self-locking double 
tapered structure 28' is locked, knuckle joint 24' is not easily 
knocked or shaken out of alignment. Re-alignment of the 
light fixture mounting assembly is typically achieved by 
loosening locking screw 26 a few turns and tapping upper 
member 22 with a mallet to unlock self-locking double taper 
structure 28. Alternatively, self-locking double taper struc 
ture 28' is unlocked by loosening locking screw 26 and 
twisting upper member 22 relative to lower member 12 in 
the plane of axis 25. 

FIG. 2A is a simplified cross section of a light fixture 
mounting assembly 10' with a clamp 50 according to another 
embodiment of the present invention. Clamp 50 is generally 
barrel shaped and has reverse tapers 52, 52 on each end that 
correspond to reverse tapers on lower member 12 and nipple 
54 (see FIG. 2C, ref. nums. 53, 53'). The reverse tapers have 
inner diameters proximate to the ends of clamp 50 that are 
less than the inner diameters distal from the ends of clamp 
50 (see also FIG. 3). Clamp 50 allows lower member 12' to 
rotate relative to nipple 54 and has a binder screw (see FIGS. 
2B and 2C showing binder screw 72 and slot 74) that can be 
tightened to secure the rotational relationship between 
nipple 54 and lower member 12'. The binder screw can be 
replaced by other securing elements, such as a C-clamp or 
a buckle. Reverse tapers 52, 52 hold nipple 54 and lower 
member 12 together, even if clamp 50 is loose or the binder 
screw is missing. 

Light fixture mounting assemblies are made from a vari 
ety of materials, such as aluminum, stainless steel, brass, 
bronze, and fiber-reinforced polymer, by a variety of meth 
ods, Such as machining or casting. For example, both 
aluminum and stainless steel have a “stickier feel than brass 
or bronze when the knuckle joint is rotated under partial 
compression, but not locked. These materials generally 
provide a greater locking force than brass or bronze. How 
ever, brass or bronze has a “smoother feel under partial 
compression than aluminum or stainless steel. 

FIG. 2A also shows upper member 22 of light fixture 
mounting assembly 10' and O-ring 38 of knuckle joint 24'. 
Nipple 54 is secured to mounting plate 56 with nut 16. 
Rotation limit pins 60, 62 limit rotation of lower member 12 
to 360 degrees with respect to nipple 54 in conjunction with 
an interior profile of clamp 50 (see FIG. 2B, ref. num. 64). 
Rotation limit pin 60 is pressed into lower member 12", and 
rotation limit pin 62 is pressed into nipple 54. In another 
embodiment, tabs, tangs or other rotation limiting structure 
are formed on lower member 12" and/or nipple 54 to operate 
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6 
in conjunction with the interior profile of clamp 50. In an 
alternative embodiment, interior profiles are formed in the 
nipple and in the lower member, and corresponding limit 
structures, such as limit pins or tangs, are provided in the 
clamp. 

FIG. 2B is a cross section of clamp 50 taken through 
section line A A in FIG. 2A showing interior profile 64 and 
rotation limit pin 62, which is pressed into nipple 54 (see 
FIG. 2A). Rotation limit pin 62 allows rotation of the nipple 
with respect to clamp 50 from first position 66 to second 
position 68 (shown in dashed lines). Rotation limit pin 62 
contacts limit portions 70, 70' of interior profile 64 at first 
position 66 and second position 68, respectively. The limit 
portions 70, 70' are configured to account for the thickness 
of rotation limit pin 62 to allow a selected rotation of nipple 
54 with respect to clamp 50. In this embodiment, nipple 54 
rotates 180 degrees, and the rotation limit pin pressed into 
the lower member (see FIG. 2A, ref nums. 60, 12") contacts 
interior profile 64 of clamp 50 in a similar fashion to allow 
the lower member to also rotate a 180 degrees with respect 
to clamp 50. Thus, the lower member can rotate over 360 
degrees with respect to the nipple, eliminating "dead spots' 
when aiming the light fixture. In another embodiment, the 
lower member rotates 370, or more, degrees with respect to 
the nipple. Rotation may be limited to less than 360 degrees 
in alternative embodiments. It is not required that the nipple 
and lower member have the same rotation with respect to the 
clamp. For example, a thicker pin could be used in one half. 
and a thinner pin in the other, or the interior profile of the 
clamp could present different limit portions to each pin. 

Binder screw 72 tightens clamp 50 about the nipple and 
lower member by closing slot 74, which runs longitudinally 
along clamp 50. Binder screw 72 is transverse to slot 74 and 
pulls slot 74 together when tightened. Clamp 50 is attached 
to the nipple and lower member by Substantially loosening 
or removing binder screw 72 and spreading slot 74. Such as 
with a screw driver, to allow the ends of clamp 50, which are 
reverse tapered, to slip over the corresponding reverse 
tapered ends of the nipple and lower member. 

FIG. 2C is a perspective exploded view of the light fixture 
mounting assembly 10' of FIG. 2A. Nipple 54 is secured to 
mounting plate 56 or similar mounting surface with nut 58. 
O-ring 76 seals nipple 54 against mounting plate 56. Another 
O-ring 78 seals the wireway in nipple 54 with lower member 
12, while allowing rotation of nipple 54 with respect to 
lower member 12". Pin 62 is pressed into nipple 54 and 
operates in conjunction with an interior profile (see FIG. 2B, 
ref num. 64) of clamp 50 to limit rotation of nipple 54 with 
respect to clamp 50. Pin 60 is pressed into lower member 12 
and also operates in conjunction with the interior profile of 
the clamp to limit rotation of lower member 12" with respect 
to clamp 50. 
A reverse taper 53' is formed on nipple 54 to mate with the 

corresponding reverse taper (see FIG. 2A, ref. num. 52) in 
clamp 50. Similarly, a reverse taper 53 is formed on the end 
of lower member 12' to mate with corresponding reverse 
taper 52 in clamp 50. A tool, such as a screwdriver, is used 
to spread slot 74 open to allow insertion of the reverse taper 
53' of nipple 54 and the reverse taper 53 of lower member 
12' into the opposite ends of clamp 50. In a particular 
embodiment, the reverse tapers 52, 52 on each end of the 
clamp are the same, i.e. either end of the clamp will mate 
with either the nipple 54 or with the lower member 12'. 
When the tool is removed from slot 74 clamp 50 retains 
nipple 54 and lower member 12 (and associated parts, such 
as upper member 22 and any light attached to upper member 
22), even if binder screw 72 is loose or missing. This is not 
only convenient when installing the light fixture mounting 
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assembly, but also an important safety feature that prevents 
potentially heavy parts of the light fixture from in adver 
tently falling. Lower member 12" can be rotated at least 360 
degrees with respect to nipple 54 for aligning the light 
fixture, and secured by tightening binder screw 72, which 
provides a circumferential clamping force about the reverse 
tapers, drawing the nipple and lower member together with 
the reverse tapers and securing the alignment of the lower 
member with respect to the nipple without substantially 
marring the finish or Surface of the lower member, nipple, or 
clamp. The circumferential clamping also provides greater 
securing force than typically achieved with a simple set 
screw, and slight elastic deformation of the clamp when the 
binder screw is tightened provides tension on the binder 
screw to resist loosening, such as from vibration. 

FIG. 3 is a simplified cross section of clamp 50 and 
associated components illustrating reverse tapers, which are 
exaggerated for purposes of illustration. Lower member 12 
is coupled to clamp 50 with reverse taper 52 and nipple 54 
is coupled to clamp 50 with reverse taper 52. Wireway 84 
extends through nipple 54, which is sealed to lower member 
12" with O-ring 78. 

Modification and variation can be made to be disclosed 
embodiments without departing from the subject of the 
invention as described herein. Any and all patents, patent 
applications and printed publications referred to above are 
incorporated by reference. 
The invention claimed is: 
1. A light fixture mounting assembly comprising: 
an upper member; 
a lower member rotatably coupled to the upper member; 
a nipple configured to be attached to a mounting Surface; 
a clamp rotatably coupled to the nipple with a first reverse 

taper and rotatably coupled to the lower member with 
a second reverse taper, the clamp capable of being 
tightened to rotationally secure the lower member with 
respect to the nipple; and 

the clamp including a longitudinal slot and a securing 
element, the clamp tightening around the nipple at the 
first reverse taper and around the lower member at the 
second reverse taper when the securing element is 
tightened to provide a circumferential clamping force 
that rotationally secures the lower member to the clamp 
and rotationally secures thc nipple to the clamp. 

2. The light fixture of claim 1 wherein the securing 
element comprises a binder Screw and the clamp provides 
tension on the binder screw to inhibit loosening of the binder 
screw due to vibration when the clamp is tightened around 
the nipple and the lower member. 

3. A light fixture mounting assembly comprising: 
an upper member; 
a lower member rotatably coupled to the upper member; 
a nipple configured to be attached to a mounting Surface, 

mounting the nipple including a first rotation limiting 
structure, the lower member includes including a sec 
ond rotation limiting structure; 

a clamp rotatably coupled to the nipple with a first reverse 
taper and rotatably coupled to the lower member with 
a second reverse taper, the clamp capable of being 
tightened to rotationally secure the lower member with 
respect to the nipple; and 

the clamp including an interior profile operating in coop 
eration with the first rotation limiting structure and the 
second rotation limiting structure to allow a maximum 
rotation of the lower member with respect to the nipple 
between 360 degrees and 370 degrees. 

4. The light fixture mounting assembly of claim3 wherein 
the first rotation limiting structure is a first pin in the nipple, 
the second rotation limiting structure is a second pin in the 
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8 
lower member, and the interior profile allows at least 180 
degrees of rotation of the nipple with respect to the clamp 
and at least 180 degrees rotation of the lower member with 
respect to the clamp. 

5. A light fixture mounting assembly comprising: 
an upper member, 
a lower member rotatably coupled to the upper member; 
a nipple configured to be attached to a mounting Surface, 

wherein the nipple including a first interior profile, the 
lower member including a second interior profile; and 

a clamp rotatably coupled to the nipple with a first reverse 
taper and rotatably coupled to the lower member with 
a second reverse taper, the clamp capable of being 
tightened to rotationally secure the lower member with 
respect to the nipple, the clamp including a first rotation 
limiting structure and a second rotation limiting struc 
ture operating in cooperation with the first intetior 
profile and the second interior profile to allow a maxi 
mum rotation of the lower member with respect to the 
nipple between 360 degrees and 370 degrees. 

6. A light fixture mounting assembly comprising: 
an upper member, 
a lower member rotatably coupled to the upper member; 
a nipple configured to be attached to a mounting Surface, 

the nipple extending through the clamp into the lower 
member, the nipple including: 
a wireway, and 
an O-ring, the O-ring forming a seal between the lower 
member and the nipple to keep moisture from enter 
ing the wireway while allowing rotational adjust 
ment of the lower member with respect to the nipple: 
and 

a clamp rotatably coupled to the nipple with a first reverse 
taper and rotatably coupled to the lower member with 
a second reverse taper, the clamp capable of being 
tightened to rotationally secure the lower member with 
respect to the nipple. 

7. A light fixture mounting assembly comprising: 
an upper member, 
a lower member rotatably coupled to the upper member 

through a knuckle joint having a self-locking double 
taper structure at a first lower member end and having 
a first rotation limit pin at a second lower member end; 

a nipple configured to be attached to a mounting Surface 
and having a second rotation limit pin and a wireway 
extending through the nipple to the lower member; and 

a clamp having 
an interior profile, 
a longitudinal slot, and 
a binder screw, the clamp being rotatably coupled to the 

nipple with a first reverse taper and rotatably coupled 
to the lower member with a second reverse taper, the 
interior profile cooperating with the first rotation 
limit pin and with the second rotation limit pin to 
limit rotation of the lower member with respect to 
the nipple to not less than 360 degrees, and the clamp 
providing a circumferential clamping force to the 
nipple at the first reverse taper and a circumferential 
clamping force to the lower member at the second 
reverse taper when the binder screw is tightened. 

8. The light fixture mounting assembly of claim 7 wherein 
the first rotation limit pin operates in conjunction with the 
interior profile to limit rotation of the lower member with 
respect to the clamp to not less than 180 degrees, and the 
second rotation limit pin operates in conjunction with the 
interior profile to limit rotation of the nipple with respect to 
the clamp to not less than 180 degrees. 

k k k k k 
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